We report the studies on photoluminescence of Nd by direct excitation of Nd and by excitation through the host. We used the direct excitation spectra to estimate the concentration of each Fig. 1(u) . The total luminescence intensity, Ilo, of each center can be expressed as:
We report the studies on photoluminescence of Nd by direct excitation of Nd and by excitation through the host. We used the direct excitation spectra to estimate the concentration of each Fig. 1(u) . The total luminescence intensity, Ilo, of each center can be expressed as:
IlotxN;*Tl,on*T',oa, (1) where N; is the concentration of Nd atoms which form the f center, Tlron is the host-to-RE energy transfer efficiency, and qi"a is the fluorescence emission efficiency. The total luminescence intensity of each center thus depends on the efficiency of carrier trapping and energy transfer efficiency of each center. It is possible that a part or all of the RE centers can never be excited through host energy transfer if the trap po- The RE ions can also be excited by direct excitation to a higher energy state and subsequently relaxed to the lower excited state, as shown in Fig. 1 Fig. 3 The PLE spectrum of a GaP:Nd sample obtained by monitoring the total PL intensity from all Nd centers with a broad band filter. in Fig. a(b) Fig. 5(b) . This spectrum is identical to the weak structures shown in Fig. 3 , indicating the PLE lines in Fig. 3 are orginated from at least two different centers.
We measured the lifetimes of PL signals shown in FiS. 4(a) and 5(a) at 4K. They were 2\p,sec for the Nd center shown in Fig. 4(a) and l6psec for the Nd center shown in Fig. 5(u) . They differ by u factor of less than two. From the integrated intensities of PLE spectra in Fig. a(b) and Fig. 5(b) 
